The jugular foramen (JF) might be affected in various tumors, mostly paragangliomas, meningiomas, schwannomas of the lower cranial nerves, and chondrosarcomas. Metastasis in this anatomical region is rare, as previously reported [1, 2] . Although lung cancer is the second most common malignant lesion and the most common cause of cancer-related deaths, only three cases of lung cancer metastasis to JF have been reported in the medical literature to date [3] [4] [5] .
neural hearing loss. Computed tomography (CT) showed a left-sided, wide, irregular osteolytic lesion centered on JF and extending from occipital condyle through the mastoid tip, with involvement of the third segment of FN ( Figure 1 ). Magnetic resonance imaging (MRI) confirmed the presence of an expansive, invasive mass sized 30×21×30 mm that was centered on the left JF and was hypointense on T1-and T2-weighted images (Figure 2a ) with intense and heterogeneous enhancement after gadolinium administration (Figure 2b ). The pattern of expansion was irregularly centrifugal. The lesion was moderately hyperintense on diffusion weighted imaging (DWI) (Figure 3) , with a calculated apparent diffusion coefficient (ADC) value of 899×10 -3 mm 2 /s (versus 701×10 -3 mm 2 /s of white matter), suggesting the mass was somewhat highly cellular. No signs of sigmoid sinus infiltration and jugular bulb were present. The radiological features, presence of the mastoid pain, and sudden occurrence of facial palsy did not match the diagnosis of common JF lesions. The patient underwent transmastoid incisional biopsy. Pathological results revealed a mucinous adenocarcinoma that was suggested to be of respiratory origin (Figure 4) . Immunohistochemical studies confirmed lung cancer metastasis; in the following findings were observed: positive stain for cytokeratin 7 and 19; polyclonality of carcinoembryonic antigen (CEA) and negative stain for anaplastic lymphoma kinase, programmed cell death-ligand 1 (PD-L1), and epidermal growth factor receptor. Positron emission tomography/CT (PET-CT) showed hypermetabolic lesions in the left petrous bone as well as in the intervertebral joint of C2-C3, traverse process of C3, right first rib, and the eighth dorsal vertebral body. In addition, left pleural thickening with contextual effusion with mild hyper-accumulation of the radio-tracer was observed in the costophrenic recess. Chest CT confirmed severe left pleural effusion with wide and irregular pleural thickening; the left lung was atelectatic with a dishomogeneous contrast-enhancement 3×2.5 cm in the interazigos-esophagus recess. The patient was referred to the oncologic department, where he was treated with chemotherapy and chest drainage. However, he died 1 month after treatment initiation. Written informed consent was obtained from the patient prior to study initiation for the publication of this case report.
DISCUSSION
JF lesions are most commonly paragangliomas, meningiomas, schwannomas of lower cranial nerves, or chondrosarcomas. Metastatic localization in JF region is rare. Reviews on secondary malignant tu- mors of the temporal bone reported that the incidence of JF metastasis is 3.5%-36% [1, 2] . Interestingly, only 3 patients with lung cancer metastasized to JF have been reported in medical literature; 2 of those were initially misdiagnosed with JF benign tumors [3, 4] , whereas the last one was initially considered a medullary brainstem stroke secondary to carotid artery stenosis [5] . Metastasis from renal cell carcinoma, prostate cancer, and colorectal cancer misdiagnosed as tympano-jugular paragangliomas has been also reported [6] [7] [8] [9] . Clinically, persistent pain should be suspected as malignancy. Rapid onset of peripheral nerves deficit (VII, VII, IX, X, XI, XII cranial nerves) also represents a frequent, even if not specific, sign of secondary lesions. On CT, aggressive and progressive bony erosions represent more specific radiologic features of secondary malignant disease [10] . On MRI, metastasis appears as focal lesions of low-intensity signals on precontrast T1-weighted images. Thomas et al. [8] suggested a rule of DWI for the differential diagnosis of the secondary malignant lesions to the JF benign lesions; the ADC value for renal cancer metastasis of JF reported in their study significantly differed from that reported in ours. Skeletal scintigraphy and CT-PET might help confirm the suspect of metastases in cases without previous diagnosis of malignancy; it may also help grade the disease and detect other metastatic locations [10] . Biopsy, histopathological evaluations, and complete disease staging are necessary to perform proper treatment and to estimate the prognosis.
CONCLUSION
Although JF metastasis is rare, it must be considered in diagnostic workup, particularly when persistent pain and rapid cranial nerve deficit onset are present. Even if the prognosis is poor, transmastoid biopsy may reduce the delay in achieving accurate diagnosis and may to avoid unnecessary aggressive surgery [3] [4] [5] [6] [7] [8] [9] .
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